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| Meno3. Oowan cxema
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| Meno3. Oowan cxema
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I [Mopunamnsaumna OHK
nocpencTBOM UHBaA3UM Lenu

BCTpauBaloLascs
oavHo4Has uens OHK

TpexuenoyeyHas CTpyKTypa

CrpyKrtypa yactn 6enka Rad52.
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I CtpykTypa Xonnuoes

ABMXXETCH BHYTPb
RuvB (E. coli) RuvA (E. coli)
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ABWXXETCHA BHYTPb

DepMmeHTaTUBHO KaTaiM3npyeman MUrpaLms TOUKU ABOMHOTO BETB/IEHUA B CTPYKType Xonnuges.



I KpoccuHroeep u KoHBepcusi reHOB
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| KoHBepcusa reHoOB

obpasoBaHHbIN B X04e Menosa
reTepoaynnekc oxsaTbiBaeT y4acTok reHa X,
No KOTOPOMY pasnuyarTcs
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KoHBepcusa reHoB, 0O0ycnoBneHHasa ucnpasfieHMEM OWNOOK cnapuBaHuA




I Perynauma pekomounHaumm

noxoxwe, HO He OAUHaKOBbIe, NOBTOPSAKLWMECA NnocneaoBaTenbHOCTHU
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KPOCCUHIOBEP HET KPOCCUHIOBEPA

MexaHu3m, KoOTOopbiM npu ob6wWen peKkoMObuHauuu
npepoTBpawiaeT gecrabmunusauuio reHoma, copepkailiero
noBTOpsilOLMEcs nocnegoBaTeribHOCTU
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KneTo4yHble MexaHn3Mbl pa3BUTUSA



YeTbipe BaXKHenLunx npouecca,

nocpeacTBOM KOTOPbIX
dopmupyertcs MHOIOKNEeTOYHbIN
OpraHu3m
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I [eHbl pa3BUTUA opraHn3ma
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Kak perynsatTopHasn OHK 3apgaeT nocnegoBaTenbHOCTb KapTUH 3Kcrnpeccum reHoB B XoA4e pa3BUTUA.



I KnetoyHasa namMsaThb
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HOPMATNbHbIA NYTb
[INGOEPEHLMPOBKY HE MNMPEOOMNPEOEJIEHA NPEOONPEOENEHA

nocne o4eBUaHON
AndhepeHymaumnm

CraHpgapTHaa npo6a Ha npeaonpeneneHHOCTb KNeTokK



I [TO3MLMOHHOE 3HaAYeHUe KIeTKU

y4acToK Me3oaepMasnbsHOn
TKaHu, U3 KOTOPOro

cchopmupoBanuch
3a4artok Obl CTPYKTYpPbI roNneHu
nanku KUCTb nanbubl Nanku ¢ KOrraMmu
< ' n npeanneyoe
nony4yuelieecs
KpbINo
334aTOK =\ npeanonaraemMasi TKaHb
Kpbina ronieHn, nepecaxeHHas

Ha KOH4YUK 3a4aTtka Kpbina

NMoTeHUManbHas TKaHb royieHn, nepecaxeHHas Ha KOHYMK
3a4yaTKa Kpbina Kypuubl, hopMupyeT nanbLbl FIanKu.
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KNeTKW, HanpasneHHble
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I AcumMmmeTpuyHoOe geneHuve
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AcCMMMETpPUYHOE AeneHue:
CECTPUHCKUE KNEeTKU pOXAarTCs pasHbIMU



I [MonoxurtenbHasa obpaTHas CBA3b

KpaTkoBpemeHHoe cmelleHne )
nopoxagaet cnabyto acuMmeTputo

A
NONOXUTENLHAS
l OBPATHASI CBA3b: 1
acuMmmMmeTpua camoBospacTaeTt
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[BA CTABUINbHbIX COCTOAHUA:
ansTepHaTUBHbIE UCXOAbI MO NPUHLKMY
«BCE UINN HUYEero» NpeacTasnaT YCTONYMBYIO NamsATh

NMNosiBNeHUne acMMMeTpPUN 3a CHET NOSIOXKUTESNIbHOM OOpaTHON CBA3U



I CurHanbHble 6enKu ynpasnsoLme
nporpaMmmamMmm pa3BuTus

PeuenTtopHble Tpo- EGF EGF Argos
3nHKKMHa3bl (PTK) FGF(Branchless) FGF (Breathless)
Ephrins Eph
HapcemenctBo TGFB  TGFp TGFpB chordin (Sog), noggin
BMP (Dpp) BMP
Nodal
Wnt Wnt (Wingless) Frizzled Dickkopf, Cerberus
Hedgehog Hedgehog Patched, Smoothened
Notch Delta Notch Fringe

HEKOTOpre CUrHanbHbIe bOernkKu, HEeOA4HOKPAaTHO UcnoJsib3dyemMbie B Kav4ecCcTBe
MHAOYKTOPOB B Xo04€ pa3BUTUA XKUBOTHbIX

Opyrve nytn nepegayun curHanos, B Tom uncne JAK/STAT, peuentop 90epHbIX
FOPMOHOB U CBsI3aHHbIN G-6enkom peuenTop KIeETOYHOM NOBEPXHOCTU, TaKXKe
NUrparoT BaXkHble POSIN B HEKOTOPbLIX NpoLieccax, CBA3aHHbIX C pasBUTUEM.



I NMHAyKTOpbLI AanbHero AencTBuUs

pa3BMBAaETCA B...

nonapuaywuias obnactb
3avartka Kpbina
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NEPEAHAA

> / passuBaeTcH B...

% SAOHAA

nonapuaylowas obnacrs, Bblpe3aHHasa U3 3avarka
Kpbina AoHOpa U nepecaxeHHas B nepenHiow 4
obnacrtb 3avartka Kpbina peuunueHTa

Sonic hedgehog, BbicTynarowmum B ponu mopcoreHa B xoge pasBuTusa
KOHEYHOCTU KypuLbl




MHriMOunTopbl CUrHaNbHbIX MOJEKY

UCTOYHUK MHOYKTOpa
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MHAYKTOP pacnpeaeneH paBHOMEpPHO

WHOYKTOP pacnpeneneH
no rpagueHTy

a)

UHrMBUTOpP pacnpenenex i
No rpagueHTy

MUCTOYHUK MHI’MGMTODE

WUTOroBbIN rpagneHT
aKTUBHOCTU MHAYKTOpPA

6)
OBa cnocoba ycTtaHOBNeHUA rpagueHTa mopdoreHa.

a) NMyTem orpaHnYeHHOro B NPOCTPaHCTBE NPOMU3BOACTBA UHAYKTOPA.
6) MyTem orpaHM4YeHHOro B NPOCTPaHCTBE NPOU3BOACTBAa MHIMOUTOpPA, OrIOKMpYyroLero
AencTBMe paBHOMEPHO pacnpeaeneHHOro MHAyKTopa.



I Onddy3na curHanbHbIX MONeKyn

NUCTOYHUK MopdoreHa
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t = Bpems OT Ha4yana otcyera

t =160 MuH

t = 80 MuH

t =40 MuH

t =20 MuH

t =10 MuH
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YcTtaHoBneHue rpagmeHTa curHarsna 3a cyetr .D,M('b('by3MVI



[locnepgoBaTenbHasd MHOYKUUA
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q)OpMVIpOBaHVIe NMPOCTPaAHCTBEHHbIX CTPYKTYpP OpraHn3ma nytem nocnenoBaTeNlbHOWU MHAYKUNU



